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[57] ABSTRACT 

The structure of the RAM in the signal processing cir- 
cuit of a digital audio tape recorder. When the repro- 
duction mode is switched over to the recording mode, 
or the sampling frequency for the recording is changed 
to a different sampling frequency, a RAM clear signal is 
automatically output. At the output of the RAM clear 
signal, a converting circuit disposed in the route from a 
read address generator to an address bus is operated so 
as to read the digital sound data from the RAM and 
supply the digital sound data to a recording head and 
record it on a magnetic tape. Address signals only in the 
odd blocks of the RAM are generated and null data is 
serially written thereinto, thereby clearing the RAM. 

13 Claims, 9 Drawing Sheets 
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de-interleaving the data read out of the RAM, the time 
SIGNAL PROCESSING CIRCUIT OF DIGITAL axis is converted. 

AUDIO TAPE RECORDER The conversion between an- analog sound signal and a 

digital sound signal is carried out by an A/D converter 
BACKGROUND OF THE INVENTION 5 and a D/A converter, In DATs, three sampling fre- 

1. Field of the Invention quencies, namely, 48 kHz, 44.1 kHz and 32 kHz are 
The present invention relates to a digital audio tape prepared as a sampling frequency for sampling the digi- 

recorder for recording a sound signal as digital data on tal data from a sound signal in the A/D converter, 
a magnetic tape by using a rotary head and, more partic- thereby enabling a long-time recording and direct trans* 
ularly, to a digital audio tape recorder which can cope 10 mission and reception of the digital signal to and from 
with a change of a sampling frequency. another audio apparatus. 

2. Description of the Related Art Since one of these frequencies is adopted in recording 
With the progress of digital technique, processing of or reproduction, the RAM has a capacity which can 

a large capacity of data is enabled and digital recording cope with the amount of data output when the sampling 
is adopted for recording various signals. In the field of 15 frequency is the highest and the same RAM copes with 
sound signal recording, compact disks and the like & the sampling frequencies. 

which adopt digital recording have become wide- i n sucn a daT, when a sound signal is recorded 
spread. , . . while reading the data which is stored in the RAM as 

Among these apparatuses which utilize digital re- described above and writing the data into the magnetic 
cording, digital audio tape recorders (DAT) which are 20 tf ^ frequen cy is low, the amount of 

capable of not only reproducmg but also recording a d £ . ^ ^ there area in a part of the RAM 
sound signal have a atMtton. m which the data is not overwritten. A^a result, if data 

DATs are advantageous in that smce a sound signal frequency after reproduc 

is recorded on a magnetic tape as digital data, they are " " V * B * F . 

free from the problems suchas wow flutter, hiss noise 25 *<m and recording at a high sampling frequency is car- 
and modulation noise, which are inevitable in analog n *™\} h * "* * ot wenwrtten remains in 

recording, and in that since they have a wide dynamic thc RAM thls data 15 inconveniently recorded on 
range which can realize flat frequency characteristics in ^ magnetic tape. 

a wide frequency, recording and reproduction with a To prevent this, in a conventional DAT, when the 
high sound quality is realized. 30 sampling frequency is changed or the reproduction 

There are two types of DATs. One utilizes a rotary m ode is changed into the recording mode, null data (0) 
head, and the other utilizes a fixed head. DATs using a is written into the entire part of the RAM while utiliz- 
rotary head have been standardized and increasingly ing the ordinary RAM writing time, and after the con- 
produced as manufactured goods. tents of the RAM are cleared, data is written. 

In a DAT of a rotary head system, a signal is stored 35 In this system, if the RAM is cleared at the start of 
in each track inclined at a little over 6° with respect to recording, it is impossible to record data while the 
the direction of travel of the magnetic tape, as shown in RAM is being cleared. It is therefore impossible to 
FIG. 6. record in the RAM the data supplied during the period 

Each track is separated into an area for recording sub from the time when the command of the start of record- 
codes consisting of various kinds of information neces- 40 mg ^ issued to the time when the clearing of the RAM 
sary for reproduction, an area for recording an ATF j s finished. In other words, the sound data supplied 
signal for tracking, etc. as well as an area for recording during this period is discarded, 
digital sound data (PCM). In ^ C3SC of adopting the interleave recording sys- 

The rotary head is provided with two magnetic heads tcm m wn i c h recording is completed by recording data 
for tracing tracks of the magnetic tape and two tracks 45 m two trackS( ^ we ^ for two ^cks ue first 
are traced in one revolution of the rotary head. The mto tne KAM ^ ^ recordillg of the 

magnetic tape is so designed as to come into contact data Qn ^ ctic u h ^ when ^ ^ for the 
with the rotary head which rotates at a high speed only ^ tWQ are mp £ thc startmg of recording data 

in tne range oi w . on ^ magnetic tape is further delayed. 

Consequently, sound data are mtermittently recorded 50 ^ head living two magnetic heads rotates 

and reproduced on and from the magnetic tope by the 4 V~ , ,f l * u ^" cu ^ s f ™ 

magnetic head, and in order to input and outpuTcontin- ft 2,000 rpm One revolution takes about 30 msec and m 
uouTsound, it is necessary to convert the time axis of or readm 8 of for ^ 

data. 15 "^hed. 

The DAT adopts an interleave format for recording 55 t ******* the RAM is cleared in the first 30 msec 
data in dispersion in order to suppress a random error or ™ m ^ of " 3mmand °{ recordmg ' * c 
a burst error which is produced in recording data on the data Itfielf * discardcd - the next 30 mscc > * writ- 
magnetic tape to the ininimum. ^ mto me RAM 811(1 recording of the data on the 

In order to convert the time axis and record and magnetic tape is started after these processings are fin- 
reproduce data in the interleave format, RAM for stor- 60 W»4 namely, 60 msec after the issue of command of 
ing a considerable amount of data it necessary. recording. 

In recording data, after the time axis is converted, That is, the data for 30 msec is discarded and the 
data for two tracks are written in the RAM in the inter- recording of data on the magnetic tape is started 60 
leave format and while the data for the next two tracks msec after the issue of command of recording, 
are written, the data for the two tracks stored in the 65 In an ordinary operation, recording is often contin- 
RAM are read out and recorded on the magnetic tape. ued in the same mode (at the same sampling frequency). 
In reproducing the data, the data read out of the mag- In other words, it is often the case that the clearing of 
netic tape is temporarily written into the RAM and after the RAM before the start of recording is unnecessary. 
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Since it is impossible to record data while the RAM is nP^rPTPTimsi of thp PBFFFRttFn 

being cleared, it is impossible to record in the RAM the DESCRIPT^^OF Tlffi^^FERRED 
data supplied during the period from the time when the 

command of the start of recording is issued to the time An embodiment of the present invention will be ex- 

when the clearing of the RAM is finished. In other * plained hereinunder with reference to the accompany- 

words, the sound data supplied during this period is m 8 drawings. 

discarded. It is therefore demanded to avoid unneces- Explanation of the entire structure 

sary RAM clearing as much as possible. FIG. 1 is a block anagram of the entire structure of an 

embodiment. Control signal (mode data) is supplied 

SUMMARY OF THE INVENTION 10 from a CPU 10 to a mode controller 12 through a CIO 

A/> ^,- „. , Jt • mn rtK . t rtf r . data bus, and an output of the mode control circuit sets 

Accord^ it is an object of the present invention mode $uch u repro 4 uctk)ll( rec0 rding and high-speed 

to solve the above-desenbed problems in the related art search 
and to provide a digital audio tape recorder which is 

capable of shortening the time between the issue of the j 5 Reproduction 
command of recording and the actual start of recording. ^ a normal reproduction mode, the drum is rotated 
It is another object of the present invention to pro- at 2 ,000 rpm and digital data recorded on a magnetic 
vide a digital audio tape recorder which is capable of ^ jj rea d out by two magnetic heads A and B. A 
controlling the RAM while judging whether or not synchronous clock is produced from the sync bit in the 
RAM clearing is necessary. 20 readout data by a PLL circuit (not shown). The PCM 
A digital audio tape recorder according to the present data read out of a track in accordance with the synchro- 
invention is characterized in that a means for writing nous clock is input to a demodulator 14. 
null data only in the area of odd block addresses of a The demodulator 14 detects the sync signal SYNC in 
RAM is provided so as to write null data only in the the input PCM data block and resets a symbol counter 
area of odd block addresses of the RAM at the time of 25 16 and also subjects the input PCM data to 10-8 bit 
clearing the RAM for recording data. conversion. The symbol counter 16 counts the synchro- 
It is therefore possible to shorten the time for clearing nous docks ««* ro codc W1 > block ***** 
the RAM in comparison with the case of clearing all the w * P"** p Md PCM namclv » 35 symbols in 
blocks of the RAM. In addition, since sound data is t0 ^ 0 symbol after lf>-8 conversion consists of 8 bits), 
recorded only in an even block, it is possible to write 30 w ^ after 1 the s /? c ^ SYNC, 
null data in an odd block in parallel with the recording . the count value.of the symbol counter 16 is [2], 

of data. It is thus possible to reduce the delay of the ™ ^ Z ^ ^Zt' ^ ^if? 

* ^ e j- r ii i * ,i W2 of the data block is detected, the 7 bits in the block 
starting time for recoding of sound data and shorten the ^ W2 havm g ^ ^ m fvQm 

time required for starting recording 35 the demodulator 14 are set at bits A 5 to An in an address 

A digital audio tape recorder according to the present , counter is 

invention is also characterized in that two latch circuits lowcr 5 bits Ao to A4 of the address counter IS 

are provided in series for latching mode data and in that ftre counter outputs for counting the 32 symbols of the 

a change in the sampling frequency or the like is de- pcM data, while the upper two bits An and Ai j are bits 

tected by detecting a difference in the mode data 40 for outputting a switching signal for the magnetic heads 

latched in the two latch circuits. A and B and a J frequency division signal thereof. 

By controlling the RAM clearing in accordance with When the first symbol of the PCM data is input, the 

the detection, it is possible to omit the RAM clearing RAM 20 having 128 KB is accessed by the output of the 

during the continuous recording in the same mode, address counter 18 and the PCM data symbol output 

thereby enabling efficient recording. 45 from the demodulator 14 is written in the RAM 20. 

The above and other objects, features and advantages While the data read out of the magnetic heads A, B 

of the present invention will become clear from the written into the half part of the RAM, namely, 64 

following description of the preferred embodiment KB» the other half part 64 KB is accessed at the sam- 

thereof, taken in conjunction with the accompanying P lin K fluency by an interleave address controller 22, 

drawings. 50 the PCM data stored at the address which is desig- 
nated by the interleave address controller 22 is supplied 

BRIEF DESCRIPTION OF THE DRAWINGS to an output data converter 24, which converts the 

FIGS. 1, 1A, IB is a block diagram of the structure of ^M ^ A of 8 Wts into the data of 16 bits and supplies 

an embodiment of a digital audiotape recorder accord- lt * \ D/ * f or reproduction. 

• trt tV „ wwmmmmt • Jl' • . 55 At the time of normal reproduction, when a predeter* 
ingto the present invention; mined amount of PCM data is stored in theRAM20, an 

Fia 2 is a block diagram of a circuit for generating Ecc 26 accesses the RAM 20 and 

a RAM clear signal; supplies the PCM data to an ECC circuit 28. The ECC 

FIG. 3 is a toning chart explaining the toning for chccks a C1 ^ from tnc mput ^ „ d 

gc H!^! » RAM clear signal; 60 again the corrected data into the RAM 20. When the 

FIGS. 4, 4A, 4B is a block diagram of a circuit for ^ for onc trnckt namely, all the data Tead out by 

generating an address at the time of clearing the RAM; ^ tT 0 f fa magnetic heads A and B is stored in the 

FIGS. 5A, 5B ( 5C, 5D is an explanatory view of the ram 20, the ECC address controller 26 and the ECC 

order of addresses at the time of clearing the RAM; circuit 28 check a C2 code so as to correct the data. 

FIG. 6 is ah explanatory view of a data format on the 65 

magnetic tape; and Recording 

FIG. 7 is a timing chart explaining the RAM clearing A control signal designating the recording mode and 

operation. the sampling frequency is supplied from the CPU 10 to 
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the mode controller 12, and the internal circuit is set at In this embodiment, the RAM clear signal is gencr- 

the recording mode. Data subjected to A/D conversion ated by adding a predetermined circuit to the mode 

in accordance with the designated sampling frequency controller 12. 

is input to an input data converter 30, which separates As shown in FIG. 2, the mode controller 12 has a 

the data of 16 bits into data of 8 bits. The symbol which 5 mode decoder 70. The mode decoder 70 decodes the 

is converted into 8 bits is interleaved and written into mode data of 7 bits which indicates the modes such as 

the part of 62 KB of the RAM 20 by the interleave recording mode, reproduction mode, sample-frequency 

address controller 22. mode of 48 kHz or 44.1 kHz, 32 kHz normal mode, 32 

The CI codes and C2 codes are produced from the kHz long mode, . . . , and outputs the corresponding 

written symbol by the ECC circuit 28, and are stored 10 mo d e signal (PC, MRBC, . . . ). 

again in a predetermined area of the RAM 20. in this embodiment, a first latch circuit 72 for latch- 

The CPU 10 outputs SUB code data which is re- m g the mode data output from the CPU 10 and a second 

corded together with sound data to a SUB code register i atcn cu - cu it 74 for receiving and latching the output of 

32. The SUB code register 32 produces pack date in- ^ f^t latch circuit 72 are provided in the stage prece- 

cluding a parity oh the basis of the stored SUB code 15 dent t0 ^ t m0( j e decoder 70. 

data. A pack address controller 34 writes the thus-pro- The first latch circuit 72 has seven D flip-flops 72a to 

duced pack data into the area of 64 KB for storing the 72 $. The outputs Q of these D flip-flops 72a to 12g are 

CI and C2 codes of the RAM 20 which has finished connected to the input terminals of seven D flip-flops 

writing data into the magnetic head. The EEC circuit 74^ to 74g 0 f ^ t second i atc h circuit 74. 

28 produces the CI code from the written pack data and 20 A strobc signal from the cpu 10 ^ to the D 

it is stored again in the RAM 20. „ iW „ n flip-flops 72a to 12g of the first latch circuit 72 as a clock 

In order to output the date written in the RAM 20 to ^ a modc pulsc fe ^ to Ac D flip-flops 74a 

the magnetic heads A, B, the address of the RAM 20 is %Q 14g of ^ secQnd Utch circuit 74 ^ a clock pulse . 

first designated by a symbol counter 36, a block counter ^ stfobe si . OTmmands ^ fetching of mode 

38 and a frame counter 40 or counting written clocks 25 ^ when ^ mo<Je 8Uch w rccording> reproduction 

FCH which are synchronous with the rotation of the ^ a f reqU ency is changed. The mode pulse 

rotary drum. „ indicates the timing for switching the magnetic heads 

The data stored in the designated address a input to a k t ^ ^ Qf the etic 

modulator 44 through a switching circuit 42 and sup- ' 

plied to the magnetic heads A and B after 8-10 bit con- 30 ^ ^ ^ mode ^ ^ gmaM at 

^"switching between the writing and reading into ^ S^Ti^SZ & »1 torn to Z 
and from the RAM 20 with a change in the mode such 180 > * e ro *™ n of h ?» L" d *? 
as the reproduction mode and the recording mode and Ut^ circuit 74, as shown » M. * ""J^S 

. , , - _ „ flifl normal time* the data are the same in tne first latcn 

the decision of the timing are executed m accordance 35 a | a . T*r* Tl ■ ia a + K-^.*«»t 

■ . 7v e circuit 72 and the second latch circuit 74, and the output 

r « s e o acccss vaiue * su pp jied to the mode decoder m 

In'the present invention, a null data generator 60 # ™* CPU10 outputs J^^^^ 2 ^^^ 
which is controlled by a null data generation controller «* tune between the times for outputting the mode 

62 is provided in the route from the demodulator 14 to 40 Pulses. 

a da* bus DATA BUS and supplies null data to the Consequentiy, during the period between to tame 
data bus DATA BUS by the control of the mode con- w *?en the strobe signal is supplied I to the first latch cir- 
troller 12 in the routine of clearing the RAM 20. By curt 72 and the time when the mode pulse is supphed to 
utilizing the address output from the symbol counter 36 the second latch circuit 74 new modeda* is latched to 
and the block counter 38 for generating an address for 45 the first latch circuit 72 and ^the old n^e data is Utehed 
reading data from the RAM 20 at the time of recording, to the second latch circuit 74. It is therefore possible to 
the null data generator 60 generates an address of the detect a change in the mode by comparing the output 
RAM 20 at which the null data is written and executes values of the first and second latch circuits 72, 74, 
the clearing of the RAM 20. For this purpose, an ad- The sampling frequencies are represented by signals 
dress converter 66 for converting the output of an ad- 50 P] and {5] of the mode data. It is therefore possible to 
dress decoder 64 for decoding the output values of the detect a change m the sampling frequency by compar- 
countcrs 36, 38 and 40 at the time of clearing the RAM mg the outputs of the signals [3] and [5] in the first latch 
20 is provided in the route to an address bus ADR BUS. circuit 72 with those in the second latch circuit 74. 
The clearing of the RAM 20 is executed in parallel with In this embodiment, the output Q of the D fop-flop 
the writing of data by interleave. 55 72rf of the first latch circuit 72 and the output Q of the 

The structure and operation of the circuit for clearing flip-flop 14d of the second latch circuit 74 are input to 
the RAM 20 will now be explained. an EX OR gate 76a, while the output Q of the D flip- 

Generation of RAM clear signal flop 72/of the first latch circuit 72 and the output Q of 

The RAM 20 is cleared in order to prevent unneces- the flip-flop 74/of the second latch circuit 74 are input 
tary data from remaining in the RAM 20 when the 60 to an EX OR gate 76*. 

sampling frequency is switched from a high frequency If either of the signals [3] and [5] of the mode data is 
to a low frequency or when the mode is switched from different between the new and old mode data, a signal 
the reproduction mode to the recording mode. It is [H] is output from either of the EX OR gates 76c and 
therefore necessary to generate a signal (RAM clear 766. Since the outputs of the EX OR gates 76a and 766 
signal) for detennining the timing for executing the 65 are inverted before they are input to an OR gate 76c, 
clearing of the RAM 20. only when both outputs of the EX OR gates 76a and 

The circuit for generating the RAM clear signal will 766 are [H], the OR gate 76c outputs [L] and, in the 
be explained with reference to FIGS. 2 and 3. other cases the OR gate 76c outputs [H]. 
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Thai the outputs of the OR gates 76a and 766 are both composed of D flip-flops 82a, 826 which are connected 

[H] indicates that the signals of the sampling frequency in series and an OR gate 82c to which the outputs of the 

is the same in the new mode data and the old mode data, D flip-flops 82a and 826 are input. The mode pulse is 

the other cases meaning that the sampling frequency has input to the D flip-flops 82a, 826 as a clock pulse, 

been changed. 5 Accordingly, when the mode pulse is output after the 

That is, when the sampling frequency in the mode selecting circuit 80 outputs [H], the output Q of the D 

data is changed, a comparator 76 outputs [H]. flip-flop 82a becomes [H], and the output [H] is supplied 

Signals [1] and [2] in the mode data represent the through the OR gate 82c 
recording or reproduction mode. When both signals [1] The output of the selecting circuit 80 becomes [L] 
and [2] are [L], they indicate the reproduction mode. It 10 due to the mode pulse. Therefore, when the next mode 
is therefore possible to detect a switching from the pulse is input, the output of the D flip-flop 82a becomes 
reproduction mode to the recording mode by detecting [L], while the output Q of the D flip-flop 826 becomes 
that either of the signals [1] and [2] outputs a signal [H], which is input to the OR gate 82c, so that the out- 
other than [H]. put of the waveform adjusting circuit 82 is maintained 

By inverting the outputs Q of the D flip-flops 12b and 1 S at [H]. When the next mode pulse is input, the output of 

72c of the first latch circuit 72 and inputting them to an the D flip-flop 826 also becomes [L] and the output of 

OR gate 78, it is possible to obtain a signal which be- the waveform adjusting circuit 82 becomes [L]. 

comes [H] in a mode other than the reproduction mode Therefore, the output of the waveform adjusting 

at the OR gate 78. circuit 82 is the same as that of the RAM clear signal 

The thus-obtained signals from the comparator 16 20 shown in FIG. 3, which rises by the input of the mode 

and the OR gate 78 are input to a selecting circuit 80. pulse subsequent to the strobe pulse and falls by the 

The selecting circuit 80 is composed of a three-input input of the next mode pulse. 

AND gate 80a, a two-input AND gate 806 and an OR The output of the waveform adjusting circuit 82 is 

gate 80c A mode signal PCMREC which indicates the supplied through an AND gate 84 as the RAM clear 

recording mode and which is output from the mode 25 signal. To the other input terminal of the AND circuit 

decoder 70 is input to the three-input AND gate 80a 84 is input the PCMREC signal and the AND circuit 84 

after it is inverted and to the two-input AND gate 806 is so controlled as to output the RAM clear signal only 

as it is. The selecting circuit 80 selects the three-input at the time of recording. 

AND gate 80a at a time other than the recording time, In this way, according to this embodiment, it is possi- 

and selects the two-input AND gate 806 at the time of 30 ble to generate a RAM clear signal by a simple circuit 

recording. utilizing mode data which the CPU 10 inputs to the 

When the signal [0] in the mode data is [H], it indi* mode control circuit 12. 
cates the recording mode. Therefore, the output Q from Generation of address signal for RAM clearing 
the D flip-flop 72a is also input to the three-input AND In this embodiment, the RAM 20 is cleared by writ- 
gate 80a. The three-input AND gate 80a outputs [H] 35 ing null data only into the blocks of odd addresses. An 
only when the signal PCMREC is [L], the signals [1] address generator for generating an address for RAM 
and [2] in the mode data are different from each other clearing will now be explained, 
and the signal [0] is [HJ. This means that the output of In this embodiment, the symbol counter 36 and the 
the mode decoder 70 is not the recording mode but the block counter 38 shown in FIG. 1 which determine the 
output of the mode data is the recording mode. In this 40 address for reading out data from the RAM 20 at the 
way, it is possible to detect a change from another mode time of recording are utilized for generating the ad- 
such as the reproduction mode to the recording mode dress. The signals [L] and [H] obtained by decoding by 
by the three-input AND gate 80a. the address decoder 64 are converted into an address of 

At the time of recording when the signal PCMREC is a predetermined odd block by the address converter 66. 

[H], the two-input AND gate 806 is selected. The AND 45 lie circuit for generating an address will be explained 

gate 806 outputs [H] when the sampling frequency is with reference to FIG. 4. 

changed and, hence, the comparator 76 outputs [H]. The symbol counter 36 counts the clock pulses FCH 
Since the outputs of these AND gates 80a and 806 are which are signals synchronous with the data to be sup- 
output from the OR gate 80c, when either of the two plied to the magnetic head. 1 symbol consists of 8 bits 
AND gates 80a and 806 outputs [H], in other words, 50 but since the data which is supplied to the magnetic 
when the mode is changed from another mode to the head has been subjected to 8-10 bit conversion, 1 sym- 
recording mode or when the sampling frequency is bol is counted by counting 10 clock pulses FCH. 32 
changed, the selecting circuit 80 outputs [H]. symbols' correspond to 1 block. 

It is during the period between the time when the The symbol counter 36 is composed of a decimal 

strobe signal is input to the first latch circuit 72 and the 55 counter and a counter of 32-numbered notation. In each 

time when the next mode pulse is input to the second block, the symbol counter 36 counts up to output a 

latch circuit 74 that the outputs of the first and second pulse, and the count value is reset, 

latch circuits 72, 74 are different, as described above. Accordingly, the output of the counter of 32-num- 

Accordingly, the time in which the output of the com- bered notation of the symbol counter 36 indicates one of 

parator is [H], the output of the first latch circuit 72 60 the symbol addresses 0 to 3 1 in one block shown in FIG. 

represents the recording mode and the PCMREC signal 5. The symbol address therefore corresponds to the 

of the mode decoder 70 is [L] is the period between the lower five digits Ao to A* of the addresses in the RAM 

time when the strobe signal is input and the time when 20. 

the next mode pulse is input. The period in which the . The output of the symbol counter 36 is supplied both 

output of the selecting circuit 80 is [H] is also restricted 65 to the address decoder 64 and to the block counter 38. 

to this period. The block counter 38 is composed of a block counter 

The output of the selecting circuit 80 is then input to 38a of 196-n umbered notation and a block counter 386 

a waveform adjuster 82. The waveform adjuster 82 is of 128-numbered notation. The block counter 38a of 
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196-numbered notation counts the timing of the data for When the input of the data for one block is completed 

one track. The data written into the RAM 20 is PCM and the output of the address decoder 64 becomes 

data except the SUB code data and the like for 128 [00000000100000] (32), the signal of the sixth digit (the 

blocks. output line connected to As at normal time) becomes 

From the output of the counter 38a of 196-numbered 5 [H] and this output [H] is supplied from A 12* Therefore 

notation, the address decoder 64 detects the PCM data the output becomes [01000000100000] (4096+32). The 

area and supplies the detection signal to the counter 38* designation of the location number is thereby shifted 

of 128-numbered notation. The counter m of 128-num- from the left-hand above area (e.g., the area for the 

bered notation outputs a block address (A 3 to An) in the »PP« side of the head A) having the location numbers 

jj^ji 20 10 of 0 to 4095 to the right-hand above area (e.g., the area 

The frame counter 40 receives the output value for upperi side of the head B) having the location 

each track From the block counter 38 and counts 0 to 3. numbers of 4096 to 8 192. In this area, the addresses 32 to 

A block address (A 12 , A») for designating a portion ft Mmdy. the addresses 0 to 31 for one block are 

which corresponds to the track of the RAM of 128KB d ^f? atcd * ... U1 . . A - 

for four trades output on the basis of the count value. 15 When the wntmg into one block in the area for the 

At the time of normal recording, it is possible to » ^^^J^^^S^ J 

generate an address in the RAM 20 by decoding the * e %?T^Z% T^^tTJTVJ, 

output values of the symbol counter 36, the block 6th ^ 1 ^ b 5^JS ?S^^iSlt? 

counter 38 and the frame counter 40 as they are by the ^ W «* ^fSL? U J?£ "£ 

. , . . „ p . „ frA t <; 0 H 20 thereby returning to the writing in the area for the 

address decoder The address is supplied to the ad- * Qf A A ^ ^ $ince the t 

dress bus ADB .BUS to generate an address for reading ^ fc ^ ^ fey ^ QR ^ ^ rf ^ m * gtm 

data from the RAM 20. _ ^ circuit ^ ^ addre$s decoder ^ oun)Uts 

In the case of generating an address for clearing the [00000001 100 000] (96), and data is written in the third 

RAM 20, the output of the address decoder 64 is con- 2$ ^ lock q{ ^ ^ sjde of the head A 

verted into a value for only an odd block by the address fa ^ ^ is ^^^y mt0 ^ blocks 

converter 66 having a converting circuit 90 rf ^ ^ for ^ surfaces Q f the heads A and B. 

The converting circuit 90 operates only at the time of the count yalue advices ^ operation of 

clearing the RAM 90. In other words, the converting ^ mtQ ^ of the (0 10 127) x 2 odd blocks in 

circuit 90 operates only when the RAM clear signal is 3Q the areas for ^ upper sur f accs ^ completed, the output 

[H]. The converting circuit 90 has an OR gate 90a yalue of ^ decoder 64 becomes 4095. When 

which is connected to the output line of the sixth digit ^ output of ^ e 8C jdress decoder 64 is 4096, the 

(A 5 =32) of the address decoder 64 and the RAM clear output ^ for ^ 13th ^ (Au) of ^ D f the 

signal is input to the other input terminal of the OR gate address decoder 64 becomes [H]. 

90a to fix the output A 5 at the time of clearing the RAM 35 ^ outpu t of An (8192) therefore becomes [H]. The 

20 at [H]. output of the converting circuit 90 then begins to desig- 

An AND gate 90* to which the 13th digit mtc ^ e left-hand below and right-hand below areas 

(Au=4096) of the address decoder 64 and the inverted ^ t ^ t ^en for the back side of the head A and the 

RAM clear signal are input and an AND gate 90c to for the back side of the head B). In the same way as 

which the sixth digit (A5) of the address decoder 64 and 40 described above, only the odd blocks are serially desig- 

the RAM clear signal are input are connected to the natea - and when the output value of the address decoder 

route to A12 of the address bus ADR BUS through an $4 becomes [8191], the output of the converting circuit 

OR gate 90d. When the RAM clear signal is [L], the 90 becomes [16383], whereby designation of all the odd 

signal of the 13th digit of the address decoder 64 is blocks of the RAM 20 is finished, 

output as it is, but when the RAM clear signal is [H], the 45 \ n this way, according to the converting circuit 90 in 

signal of the sixth digit (As) of the address decoder 64 is this embodiment, the address decoder 64 is capable of 

output as the signal A 12. designating all odd. blocks of the RAM 20 in half the 

An AND gate 90e to which the 14th digit time for designating all the areas having 8192 locations. 

(An=8192) of the address decoder 64 and the inverted The thus-obtained output value of the converting 

RAM clear signal are input and an AND gate 90/ to 50 circuit 90 is supplied to the address bus ADR BUS. If 

which the 1 3th digit (An) of the address decoder 64 and nu u data (0) is supplied to the data bus DATA BUS, it 

the RAM clear signal are input are connected to the is possible to write null data only into the odd blocks of 

route to An of the address bus ADR BUS through an the RAM 20. 

OR gate 90;. When the RAM clear signal is [L], the For this purpose, in this embodiment, the null data 

signal of the 14th digit of the address decoder 64 is 55 generator 60 is disposed in the route from the demodu- 

output as it is, but when the RAM clear signal is [H], the later 14 to the data bus DATA BUS. The null data 

signal of the 13th digit (A 12) of the address decoder 64 generator 60 is provided with an AND gate 94 for in- 

is output as the signal A 13. putting thereinto the output value of the demodulator 

In this way, at the time of clearing the RAM 20 when 14 and the RAM clear signal which are inverted by an 
the RAM clear signal is [H], since As is constantly fixed 60 inverter 92 of the null data generation controller 62. 
at [H], the output value of the converting circuit 90 Therefore, when the RAM clear signal is [H], the out- 
starts from 32. By the output of 32, the block 0 is omit- put of the AND gate 94 becomes [L] and the null data 
ted and the location number is allotted to each symbol generator 92 produces an output [L], namely, null data, 
from the block 1. It is only at the time of clearing the RAM 20 when 

Accordingly, data of 0 to 31 symbols are written in 65 null data is written in the RAM 20 that the output of the 

one block in the left-hand above area (e.g., the area for address decoder 64 is supplied to the address bus ADR 

the upper side of the head A) which correspond to the BUS. It is at the time of reproduction that the data from 

PCM data for one track, as shown in FIG. 5. the demodulator 14 is written into the RAM 20. 
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To execute such writing into the RAM 20, the ad- 
dress converter 66 has a gate circuit 96 and the null data 
generator 60 has a gate circuit 98. 

The gate circuit 96 is so controlled that an access 
control signal REC from the access controller 50 which 
becomes [H] only at the time of writing data for record- 
ing is inverted by an inverter 100 and input to the gate 
circuit 96 and that the gate circuit 96 is opened at the 
time of writing null data. It is therefore possible to set 
the address for clearing the RAM 10 on the address bus 
ADR BUS. 

On the other hand, to the gate circuit 98 are supplied 
the output signal from an AND gate 102 of the null gate 
generator 62 to which the access control signal REC 
from the RAM access controller 50 and the RAM clear 
signal are input and the output signal from a NOR gate 
104 to which are input an access control signal PLY 
which becomes [H] at the time of the outputting of the 
AND gate 102 and reproduction and the RAM clear 
signal. 

Therefore, when the output of the AND gate 102 is 
[H] or the RAM clear signal is [HJ, the output of the 
NOR gate 104 becomes [H] and the gate circuit 98 is 
opened. 

The gate circuit 98 supplies null data from the AND 25 
gate 94 to the data bus DATA BUS at the time of clear- 
ing the RAM 20, and supplies the data from the demod- 
ulator 14 to the data bus DATA BUS at the time of 
reproduction. 

In this way, the odd blocks of the RAM 20 are 
cleared at the timing shown in FIG. 3. Since the clear- 
ing of the RAM 20 is carried out only while PCM data 
except the data such as the SUB code or the like is 
written, the RAM clearing time is shorter than the head 
writing time. 

However, a signal is supplied from the input data 
converter 30 even while the RAM 20 is being cleared. 
In this embodiment, the recording of this signal to the 
RAM 20 is executed in parallel with the clearing of the 
RAM 20. 

To state this in more detail* the data supplied from the 
input data converter 30 and serially written into the 
addresses generated by the interleave address controller 
22 is first written into the even blocks and then into the 
odd blocks in the interleave format 

The data is written into the RAM 20 only when the 
RAM clear signal is [H] and the access control signal 
REC is [H]. The access controller 50 controls by the 
access control signal REC so that the writing of data in 



quired for starting the recording data on the magnetic 
tape to I of the time required in the related art. 

While there has been described what is at present 
considered to be a preferred embodiment of the inven- 
tion, it will be understood that various modifications 
may be made thereto, and it is intended that the ap- 
pended claims cover all such modifications as fall 
within the true spirit and scope of the invention. 
What is claimed is: 

1. A signal processing circuit of a digital audio tape 
recorder for processing the digital sound data which is 
obtained by analog-digital conversion at a plurality of 
different sampling frequencies, said signal processing 
circuit comprising: 

(A) a RAM for storing input digital sound data, said 
RAM being separated into a plurality of odd blocks 
and a plurality of even blocks, each block being 
composed of a predetermined number of bytes; 

(B) a RAM writing means for serially writing said 
input sound data first in areas of even block ad- 
dresses of said RAM and serially writing said input 
sound data in areas of odd block addresses after all 
of said areas of even block addresses are filled with 
said sound data; and 

(C) a null data writing means for writing null data in 
said areas of odd block addresses of said RAM so as 
to clear said RAM. 

2. A signal processing circuit according to claim 1, 
further comprising a read address generating means for 
generating an address for reading said digital sound data 
from said RAM in the order of blocks so as to supply 
said digital sound data to a recording head and record 
said digital sound data on a magnetic tape, 

wherein said null data writing means is provided with 
an address converter for converting the output of 
said read address generating means into a write 
address signal in said areas of odd block addresses. 

3. A signal processing circuit according to claim 2, 
40 wherein 

said address converter includes a gate for fixing a 
signal line which indicates an even address or an 
odd address at a signal line which only indicates an 
odd block, thereby outputting only an address sig- 
nal for an odd block address. 

4. A signal processing circuit according to claim 2, 
wherein said null data writing means further includes a 
null data outputting means for outputting null data in 
the route for supplying the read sound data to a data bus 



30 



35 



45 



the if ter^ve format and writing of null data are not 50 ^ fa 0MMCted t0 ^ j^m, 
overlapped. That is, the access controller 50 opens the 
gate only for a short time in which the data is actually 
written into the RAM 20. Consequently, the data from 
the null data generator 60 and the input data converter 
30 are written into the RAM 20, whereby the clearing 55 
of an odd block and the writing of data into an even 
block are executed in parallel with each other. 

As shown in FIG. 6, when data is supplied from the 
input data converter 30, the data is written into an even 
block while clearing an odd block (writing null data 60 
into an odd block). When the clearing of all odd blocks 
is finished, the writing of data into the back area of the 
RAM 20 is started. It is thus possible to record data 
without discarding the data supplied from the input data 
converter 30. 65 

In addition, since the recording of data on the mag- 
netic tape is started when the data for the next two 
tracks are input, it is possible to shorten the time re- 



5. A signal processing circuit of a digital audio tape 
recorder for processing the digital sound data which is 
obtained by analog-digital conversion at a plurality of 
different sampling frequencies, said signal processing 
circuit comprising: 

(A) a RAM for storing input digital sound data, said 
RAM being separated into a plurality of odd blocks 
and a plurality of even blocks, each block being 
composed of a predetermined number of bytes; 

(B) a mode controller to which mode data, on a repro- 
duction mode or a recording mode and a mode 
with respect to a sampling frequency are input and 
which outputs a mode signal for specifying said 
sampling frequency in accordance with said mode 
data; 

(C) a first latch circuit for receiving and latching new 
mode data which is input to said mode controller, 
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(D) a second latch circuit for receiving and latching 
the output signal of said first latch circuit at every 
predetermined time; and 
(F) a comparator for comparing the data latched in 
said first latch circuit with the data latched in said 
second latch circuit and outputting a RAM clear 
signal when said data are different from each other. 
6. A signal processing circuit according to claim 5, 
further comprising a selecting circuit provided in the 
stage subsequent to said comparator so as to inhibit the 
output of said RAM clear signal when said mode is 
changed over to said reproduction mode. 

7; A signal processing circuit according to claim 6, 
further comprising a CPU for controlling the entire 
operation of said signal processing circuit, wherein 
said first latch circuit fetches said data in accordance 

with a strobe signal; 
said second latch circuit fetches said data in accor- 
dance with a mode pulse which is generated in 
synchronism with the rotation of a recording head; 
and 

said CPU so controls said signal processing circuit as 
to supply said strobe signal to said first latch circuit 
at an intermediate time between the times of gener- 
ating said mode pulse. 

8. A signal processing circuit of a digital audio tape 
recorder for processing the digital sound data which is 
obtained by analog-digital conversion at a plurality of 
different sampling frequencies, said signal processing 
circuit comprising: 

(A) a RAM for storing input digital sound data, said 
RAM being separated into a plurality of odd blocks 
and a plurality of even blocks, each block being 
composed of a predetermined number of bytes; 

(B) a RAM writing means for serially writing said 
input sound data first in areas of even block ad- 
dresses of said RAM and serially writing said input 
sound data in areas of odd block addresses after all 
of said areas of even block addresses are filled with 
said sound data; 

(C) a RAM clear signal generator for generating a 
RAM clear signal which commands the removal of 
the memory of said RAM; and 

(D) a null data writing means for receiving said RAM 
clear signal and writing null data in said areas of 
odd block addresses of said RAM so as to clear said 
RAM. 

9. A signal processing circuit according to claim 8, 50 
wherein said RAM signal generator includes: 
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(A) a mode controller to which mode data on a repro- 
duction mode or a recording mode and a mode 
with respect to a sampling frequency are input and 
which outputs a mode signal for specifying said 
sampling frequency in accordance with said mode 
data; 

(B) a first latch circuit for receiving and latching new 
mode data which is input to said mode controller; 

(C) a second latch circuit for receiving and latching 
the output signal of said first latch circuit at every 
predetermined time; and 

(D) a comparator for comparing the data latched in 
said first latch circuit with the data latched in said 
second latch circuit and outputting a RAM clear 
signal when said data are different from each other. 

10. A signal processing circuit according to claim 9, 
further comprising a selecting circuit provided in the 
stage subsequent to said comparator so as to inhibit the 
output of said RAM clear signal when said mode is 
changed over to said reproduction mode. 

11. A signal processing circuit according to claim 10, 
further comprising a read address generating means for 
generating an address for reading said digital sound data 
from said RAM in the order of blocks so as to supply 
said digital sound data to a recording head and record 
said digital sound data on a magnetic tape, 

wherein said null data writing means includes an 
address converter for converting the output of said 
read address generating means into a write address 
signal in said areas of odd block addresses under 
the control of said RAM clear signal. 

12. A signal processing circuit according to claim 11, 
wherein said null data writing means is provided with a 
null data outputting means for outputting null data 
under the control of said RAM clear signal in the route 
for supplying the read sound data to a data bus which is 
connected to said RAM. 

13. A signal processing circuit according to claim 10, 
further comprising a CPU for controlling the entire 
operation of said signal processing circuit, wherein 

said first latch circuit fetches said data in accordance 
with a strobe signal; 

said second latch circuit fetches said data in accor- 
dance with a mode pulse which is generated in 
synchronism with the rotation of a recording head; 
and 

said CPU so controls said signal processing circuit as 
to supply said strobe signal to said first latch circuit 
at an intermediate time between the times of gener- 
ating said mode pulse. 
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